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NORTH FORK NOOKSACK SPRING CHINOOK SURVEYS: 1986 SURVEY RESULTS;
A HISTORICAL COUNT REVIEW; AND HABITAT OBSERVATIONS

by Dave and Joanne Schuett-Hames

INTRODUCTION

This paper preaents results of 1586 spring chinook apawning
surveys for North Fork Nooksack tributaries and selected mainatem
reaches. It also compares 1986 apring chinook counts with past survey
recordas and discuassea current habitat conditions.

STUDY AREA

The Nooksack River is located in northwestern Washington state on
the weat mside of the North Cascade mountaina juat south of the Canadian
border. The North Fork Nooksack is the northernmost of the three major
forks of the Nooksack River. It originates in the glaciers and
anowfielda on the north sides of Mt. Shukaan and Mt. Baker. Due to its
glacial nature winter flowa are moderate except during major
rein-on-snow eventa; summer flowas are higher due to runoff from
extenaive glacial melt during warm weather.

Two tributaries of the North Fork Nooksack drain the glaciers of
Mt. Baker. These tributaries supply a large percentage of the total
flow of the North Fork Nooksack during the summer montha. They also
contain high concentrationa of auapended sediments in the form of very
fine glacial flour giving the North Fork Nookaack ita characteristic
nuddy brown summer color.

The remaining tributaries originate in lower surrounding mountainsa
and are fed by rainwater and anowmelt. They have high winter peak
flowsa, conaiastent flows during apring and early saummer anownelt, and low
flows (or are occasionally dry) during late summer and early fall.

There are 28.4 milea of habitat available to anadromoua fish in the
North Fork Nooksack from ita confluence with the South Fork near Deming
to the natural barrier of Nocksack Falla. From the Falls downstream to
the town of Glacier, narrow, steep gradient bedrock ccnfined canyons
alternate with broader, lower gradient depositional areas with extenaive
gravel bars and sidechannela. Further downatream the valley broadensa
and the stream gradient lessens. Extensive gravel deposita occur here
and the river exhibits a complex system of braided channels running
through gravel bars and revegetating floocdplain depoaita. Most spring
chinook apawning activity occura in these bralded channel areas which
typically contain an abundance of spawning gravel.

Most tributaries of the North Fork Nooksack are high gradient
streams which drain steep mountain alopes. The amount of area available
to anadromous fish is often limited by barrier falla occuring in ateep
bedrock canyons a short diatance up from the mouth. In Deadhorese and
Boyd Creeks for example, the falls occur at rivermilea 0.1 and 0.2,
while in Racehorse Creek a barrier fall occura at rivermile (RM) 1.4.
Often a temporary barrier auch as a log jam or boulder/debrias dam occura
even farther downstream and may block fish passage for a number of yearsa
before being dislodged by a atorm event. Consequently most spawning



occura near moutha of creeka in low gradient channel reachea formed on
the North Fork Nooksack’s floodplain. In addition, gravel deposaition at
or near the creek mouth causea subsurface flow or flows too low to allow
chinook scceaa Auguat through mid-September in several hiatorical
chinook atreams, effectively taking these atreama out of production.
Suitable apawning habitat in moat tribuatariea ia limited; however large
concentrations of apawning aspring chinook have been occasionally
observed, particulatly in aome of the larger tributaries such as Canyon
Creek.

METHODS

Spawning ground surveys were conducted August 8 through September
15, 1986 by walking asurvey reaches and recording numbers and locatione
of live and dead chincok and their redda. Fork lengtha and acale
samples were taken whenever possible from carcasses. All carcasses were
examined for adipose fin clipa; snoutas were removed from clipped fish to
allow recovery of coded wire taga. Tails were removed from carcassges to
avoid recocunting on future surveya. Most tributariea were aurveyed on a
weekly basis. During the latter part of the survey period, viaibility
improved in the North Fork Nookasack and more effort was placed on
carcaas recovery in the mainastem at the expense of further aurveysas on
tributaries which had been unproductive up to that point.

RESULTS

Appendix I presents locations, dates and results of the 1386 North
Fork Nooksack spring chinook surveys. Surveys were done on 15
tributariea, and 23 Neorth Fork reaches. One survey was done at the
mouth of the Middle Fork Nookssack.

Spring chinook were observed in only two tributaries: Canyon Creek
(RM 0.4-1.0); and, Kendall Creek (RM 0.0-0.2). Spring chinook were
obaerved in the North Fork at 10 locationsa between RM 45.4 (Coal Creek
area) and RM 63.4 (Deadhorse Slough).

Survey and visibility conditiona were good in the tributaries
(except Glacier Creek) throughout the aurvey period. North Fork
Nookasack conditiona were poor until the second week of September when
cool weather allowed the river to lower and clear-up.

Table 1 shows the 1986 area totals for survey reaches in which
spring chinook were observed. These figures were developed using the
higheat live and/or dead count for the reach. In cases where the
eastimated total for a sub-area based on redd counts (assuming two fish
per redd based on field observatiocns) exceeded the number of fish
actually observed the redd count estimate was uaed as an upper range
end is shown in parenthesis. The total derived ia dependent upon
factors such as visiblly and accessibility and therefore is not a
population estimate. However thia informastion was used to develop a
population estimate by the spring chinocok technical committee (this
committee is comprised cof tribal, state fisheries and U.S. Fish and
Wildlife Service personnel involved in the recovery of Nooksack apring
chinock stocks). Their estimate ias included in the discussion portiocn
of this paper.



Table 1. USFWS 1986 North Fork Nookasack chinook asurvey area totala,
(using higheat live, dead or redd counta). Please note thia ia not a
population estimate; actual populationa are likely substantially
higher. Areaa without =sightinga are not included.

Type of Count # of Fisah
Area (Numbexr) Repreaented
Canyon Cr. Dead (4); Redd (73» a
Kendall Cr. Live & Dead (13); Redd (16) 13 (to 32)
N.F. Nookaack
" Coal Creek Vicinity  Live & Dead (6) 6
Kendall Hatchery Live & Dead (2) 2
Upper Racehorse Live (1) 1
Kendall Farmhouse Live & Dead (20) 20
Upper Kendall Farm- Live (6) 6
house / Glen
Aldrich Vicinity Live (7); Redd (&) 7 (to 12)
Boulder Vicinity Live (13); Redd (12) 13 (to 24)
Canycn Vicinity Live (2) 2
Hedrick Vicinity Live & Dead (7); Redd (4) 7 (to 8)
Deadhorse Vicinity Dead (1) 1
Fish Total ——_;;_:;; 118)

* Flah appeared to have made multiple redds due to sparsity of spawning
gravelas. The redd count therefore was difficult to translate into
numbera of fish.



A total of 82 apring chinook were accounted for in the 1986 North
Fork area apring chinook surveya (with a range of up to 118 using redd
count data). In the North Fork Nookaack 65 (to 82) were observed,
while 4 were observed in Canyon Creek, and 13 (to 32) were obsaserved in
Kendall Creek. The greatest concentrations of spring chinook were seen
in the following areas: in Kendall Creek; in the North Fork at the
Kendall farmhouse with 20; at Boulder vicinity with 13 (to 24); Aldrich
vicinity with 7 (to 12); and, at Hedrick vicinity with 7 (to 8).
Notably, only 1 chincok waas found in the uppermost accessible 8.5 miles
of the North Fork.

Table 2 gives information on carcasas recoveriea, including date,
rivermile, fork length, age, aex and preasence of taga. Approximate
location of carcass recoveries ia shown in Figure 1. Carcaasesa were
typically recovered at or near spawning locationa; thua the map in
Figure 1 depicta locations where chinook saspawned. A total of 44
carcasses were recovered in 1986 with 4 in Canyon Creek, 6 in
Kendall Creek, and 34 in the North Fork between RM 44.6 and RM 63.4.
Only 2 of the carcassea had adipoae clipa, signifying the preasence of
coded wire tags. Both fiah were in the North Fork juat below Kendall
hatchery. Several live chinook with adipose clips were observed in
Kendall Creek however no tagged carcasaes were recovered there. Eight
carcaases were either decomposed or extensively eaten by wildlife
(eapecially bald eagles) making it impoasible to diatinguiah whether
clipa were present. In moat of these caseas the ancut was alac eaten.

Scales were read to determine ages of 36 carcasses. Nine fish
(25%) were five years old; seven of these had one apring of freshwater
residence and two had twe springs. The latter two were found the
furthest distance up the North Fork of any carcassea, at RM 63.4 (near
Deadhorse Creek), and RM S6.2 (near Hedrick and Cornell Creeks). A
two-year-old jack and a8 four-yeaer-old with two springs of freshwater
residence were recovered from Kendall Creek. The majority of the
carcasges recovered (69%), were four years old with one freshwater
apring.

Carcass recoveriea indicated two visually distinct asubgroupa of
chinook were present during the survey period, based on size, coloration
and timing. The majority were not bright (dull silver to black in
coloration), had adult fork lengtha ranging from S8 to 102 {(average
80-85) and were recovered from August 25 to September 15. During the
last two weeka of the survey period, roughly September 7 on, chinocok
were obaserved that were visually different. They tended to be larger
than average (88 to 106 cm) and were bright green in coloration. Thesae
chinook appeared to gpawn and die while atill relatively bright. Don
Hendrick (personal communication) made similar observations while
capturing spring chinook broodatock for Kendall Hatchery in the early
1980°a. Unfortunately the two types were not separated in our records.
In future years aeparating the two types for record keeping purposes as
wall as collecting electrophoreasias data to determine the genetic
relationahip would be useful.



Table 2. North Fork Nooksack 1986 Spring Chinook Carcass Recovery (LLS. Fish and Wildlife Service).

TRE
LENSTH AD NO
CARCASS #  STREAM (WRIAR) RIVERMILE DATE SEX {CM)y CLIP OLIP ?  RER
1  Canyon Cr. {0437) 00.4 fug. 25 F 58 X 4(1)
2 N.F. Nooksack (0120} 45.4 flug. 30 F 86 1 (1)
3  N.F. Mooksack {0120} 956.1 - LBSC FRug. 30 F 88 X §(1)
4  Canyon Cr. (0437) 00.8 fug. 3! F 84 X 4¢1)
5  Canyon Cr. (0437) 00.5 Rug. 31 N 89 X 3(1)
&  Canyon Cr, (0437) 00,5 flug. 31 ? 76 ?
7 N.F. Nooksack (0120} 51.95- LBSC GSept. 6 ? - ?
8  N.F. Nooksack (0120) 356.1 - LBSC Sept. 6 H 87 X 41
9  Kendall Cr. (0406) 00. 1 Sept. 7 ] a3 X 4{1)
10 HKendall Cr. (0406) 00.0 Sept. 7 K 39 X 241)
It N.F. Nooksack (0120} 46.95 Sept. 8 F 84 H 4{1)
12 M.F. Nooksack (0120) 47.1 - RBSC Sept. 8 ¥ 88 H 4{1)
13 MN.F. Nooksack {0120) 47.05~ RBSC Sept. 8 F a1 X L183]
14  M.F. Ncoksack 10120) 47,2 - LBSC Sept. 8 F 9 H 4{1)
15 N.F. Nooksack {0120) 47.4 - RBSC Sept. 8 F 9% X Sin
16 N.F. Nooksack (0120} 55.15- RBSC Sept. B ? 83 X 4i1)
17 N.F. Nooksack (01200 63.4 - LBSC Sept. 12 | 102 X 3@
18 N.F. Nooksack {0120} 51.3 Sept. 13 F 91 X 41
19  N.F. Rocksack (01200 51.9 Sept, 13 F - ?
20  N.F. Nooksack {0i20} 51.9 - LBSC Sept, i3 ¥ - ?
21  N.F. Mooksack (0120) 51.9 - LBSC Sept, 13 ? - ?
22  N.F. Nooksack (0120} 56.05~ LBSC Sept, 13 F 89 H 401}
23  N.F. Nooksack (0120)  56.05- LBSC Sept, 13 F 160 H 10}
24  MF. Nooksack (0120) 56,1 - | BSC Sept. 13 ? - ?
25  N.F. Nooksack (0120) 5.2 - LBSC Sept. 13 F 85 H 502
26 N.F. Nooksack (0120) 47.0 Sept. 14 F 98 X 5(1)
27  N.F. Nooksack {(0120) 47.05 Sept. 14 | 9% 7 &0
28 N.F. Nooksack {0120) 47.05 Sept. 14 F 91 X 4(1)
29 N.F. Nooksack (0120} 47.05 Bept. 14 F 85 X 4{1)
30  N.F. Nooksack (0120) 47.29 Sept. 14 F 83 X 4(1)
31  N.F. Mooksack (0120) 47.3 Sept. 14 F 106 H 5(1)
32  N.F. Nooksack (01200 47,35 Sept. 14 F 87 X 4(1)
33 N.F. Nooksack {0120) 42.55 Sept. 14 F a3 X 4{1)
3 NF. Nooksack 10120) 47.6 Sept. 14 ] a3 X 4{1)
35 MN.F. Nooksack (0120) 44,6 - RBSC Sept. 13 ? 81 X
36  MN.F, Nooksack {0120) 45.0 Sept. 15 ? 86 7 5
37 N.F. Nooksack (0120) 45.0 Sept. 15 N 89 X
38  N.F. Nooksack (0120} 45.3 Sept. 15 ? 100 X 4(1)
39 HKendall Cr. (0406) 00. 1 Sept, 15 ? 86 H 411)
40  Kendall Or, (0406} 00,15 Sept. 15 F Ba H 3(1)
41  Hendall Cr. (040R) 00.5 Sept, 13 F 86 H 4(1}
42 Kendall Cr. (0408) 00.5 Sept. 15 F 85 H 4(2)
43 N.F. Nooksack {0120) 45.6 Sept. 15 ? 85 ¢ 4(1)
44  N.F. Nooksack {0120) 45.73 Sept. 15 M 86 X 4(1)

LENGTH
()

106
83
102



DISCUSSION

Comparison of 1985 and 1986 Counta

The North Fork Nooksack apring chinook aspawning population has
been difficult to eatimste due to the extreme turbidity during the
spring chinook apawning period in the mainastem North Fork and the
inatability of side channel apawning areaa which make it difficult to
compare counts from year to year.

In 1985 a populaticon estimate of 335 naturally apawning North
Fork drainage apring chincok waa developed using a reverse Peterson
population eatimate (Mike MacKay, in prep.). Table 3 summarizes
spawning survey data for both 1985 and 1986. Theae numbera represent
only a part of the total population, particularly in the mainaten
North Fork where viaslbility is poor and foot accesa to available
habitat is limited. However, thia information providea a useful
compariacn between the two yeare and was used to develop a run size
estimate for 1986 with the 1985 reverase Peterson population eatimate
as a basia, A variety of eacapement estimatea ranging from 254 to 330
with an average of 292 were calculated. Thia figure was rounded off
to 300 and was considered to be a reasonable eatimate by the Nooksack
apring chinook technical committee. This aystem of comparison uses
the entire survey area as an index because fish are concentrated
in different areas each year due to changing side channel conditions.
It appears promising as a method to determine population estimates for
North Fork Nooksack apring chinook in the future.

Table 3. North Fork Necokaack aspring chinocok apawning aurvey data for
1985 and 1986. The table includes: the number of apring chinoock
observed; the expanded count which includes redd data; the number of
daya of effort; and, the total river miles covered.

Year Number Ex. Daya Fish Ex. Count Milea Fiah Ex. Fiah
Obgserved Count Effort /Day /Day Effort /Mile /Mile

1985 95 133 30 3.167 4.433 Sl.e 1.841 2.578

1986 a2 118 27 3.037 4.37 58.9 1.392 2.003

North Fork Nooksack (Mainstem) Spring Chinook Counts

Historical data on North Fork apring chinook numbera 1= sketchy
(Washington Department of Fisheries computerized spawning survey data)
but counts go bhack as far as 1943. 0Other surveys occured in 1945, 1946,
1961, 1965, 1970, 1971, 1975, 1976, and 1980 - 1986. Counta from the
40’s show us that chinook in the paat were found in similar areas to
where they have been found in the 80’a: near the mouth of Canyon Creek;
in the vicinity of Boulder Creek; and, near Hedrick and Cornell Creeks.
Run timing also appears to be aimilar with live fish found the last two
wveeka in August and dead as well as live fiash found the firat two weeks



of September. Following ia a aynopais of North Fork Nookaack areas with
apparent high numbers or congregationa of fish in the paat:

1. A spot check of the North Fork at the mouth of Hedrick and Cornell
Creeks in 1945 found 14 fish.

2. Counte done in 1961 in a one-half mile atretch near Boyd Creek found
23 fish (46 fiah per mile). Thias area appears to have been used into
the 70’a with a count in 1975 of 6 fiash in a .2 rivermile section (30
fish per mile). In 1983, 3 fish were found here, 1 was found in 1984,
and 0 in 1985 and 1986.

3. Rivermile 51.0 - 52.2, which is known as the Aldrich, Haneson’s farm,
Boulder Creek area, had a high count in 1961 of 54 fish (29.2 fish per
miled>. In 1980 , between rivermiles 49.7 and 52.2 , 40 fisah (16 per
mile) were counted. An additional 47 fish (12.4 per mile) were reported
in 1980 between rivermilea 45.9 - 49.7 (Kendall to Maple Creek). In
1981 in a .5 rivermile section at the Kendall farmhouse (rivermile 47.0
- 47.5), 22 fish (44 per mile}) were counted.

The Kendall farmhouse reach waas a top apring chinook spawning area
in both 1985 (26 f£ish) and 1986 (20 fish) with 35 and 25 fish per nmile,
respectively. Other top areas in 1985 were Racehorae Slough (16 £iesh or
22 fish per mile) and the Aldrich vicinity (13 fiah or 19 fiah per
mile). Kendall hatchery and Coal Creek vicinity alaso had congregations
of fish.

Additional top 1986 apawning reachea were Boulder Creek vicinity
(13 fish or 26 fish per mile) and the Hedrick - Cornell vicinity with 7
fish (13 fish per mile). The Aldrich vicinity, upper Kendall farmhouse,
and Coal Creek areas also had aignificant although lesaer amounts of
fish, The Kendall to Maple Creek area, (which includes the top chinook
reaches of Kendall hatchery vicinity, Racehorse vicinity, Kendall
farmhouge and upper Kendall / Glen area) had no significant apring
chinook counts prior to the 1980’a. Due to the incomplete hiatorical
record, it is not clear whether thias 1s due to a lack of counts or a
lack of fiah. In the Aldrich to Boulder Creek area, 1985 - 86 countsa
approach, but are still lower than hiatorical counta.

The moat significant change in spring chinook distribution and
numbers appearas to be the near extirpation of apawners in the Boyd and
Deadhorse Creek vicinitiea. This is a serious situation, and should be
a priority to rectify. Outplanting of Kendall-reared wild chinook as
soon as posible to this vicinity would be a poaasible solution. It is
likely that egg incubation and juvenile rearing conditiona are among the
beat in the North Fork in this reach due to its upatream location.

Several of the major spring chinook apawning areas appear to be in
locationa vulnerable to tributary gravel flush outs where a poor
survival rate would likely occur. Moat notsble are spawning reaches at
the mouths or downatream of Cornell Creek (Hedrick - Cornell vicinity)
and Boulder Creek (Boulder and Aldrich vicinities). These concerns are
further discussed in the section on habitat disturbance. )

North Fork Nooksack Tributary Countsa
Bistorical spring chinook surveys for the North Fork tributaries

are spotty until the late 1970’as in most cases. Since the late 1970’2
survey effort has been good in most of the larger tributaries. Appendix



II aummarizes peak counte for the tributaries, hiatorical to present;
the higheat chinocok count for each year with what aseemed to be
appropriately timed surveya is given. Survey dates included were those
within August and within September 1 - 21 (a few later aurveys were
inciuded if they were primarily dead fish}.

0f 19 tributariea whieh have surveys on record, Bell, Boyd,
Cascade, Coal (0487), Fcaasil, Gallup, Glacier, Hedrick, Lockout and
Thompaon have no recorded chinook aightinga. In moat caseas few surveya
have been done on these streama so the information may be misleading.

Three atreama have had limited spring chinook use with high counta
of 1 chinook for Coal Creek (0402), 5 for Deadhorae, and 3 for Kenney.
Again, the survey record is limited for these atreams.

The remaining & atreama, Maple, Racehorase, Boulder, Cornell, Canyon
and Kendall Creekas, had records of significant and/or conasistent use.
The survey coverage is better on theae atreama but apotty prior to 1976.
Many of the peak countsa were recorded in 1981 during a period of high
turbidity in the North Fork Nooksaack.

Maple Creek had 13 spring chinook in 1980 and 30 in 1981 however no
chincok have been obaserved aince 1984.

Racehorse Creek haa a history of consistent usage with a high count
of 35 in 1979, None have been aseen there asince 1983, probably as a
reault of the severe habitat disturbance that hasa occurred.

Boulder Creek haa a fairly conaistent record of low numberas of
chinook with a high count of 14 in 1981. None have been aeen since 1582
which coincides with severe channel diaturbance.

Cornell Creek had conaistent usage with a high count of 20 in 1947.
However the last record was in 1978 which alsc coilncides with excessive
sedimentation and channel disturbance.

Canyon Creek has a history of consistent utilization and a high
count of 208 fish in 1981. It haa continued to receive limited use
despite repeated habitat disturbance from debris floecds in recent years.
Spring chinook populations in Canyon Creek are declining and will likely
be extirpated if the present rate of redd deatruction from massive
sediment deposition continues.

Kendall Creek has a record of conaiastent fish use with a high count
of 44 in 1981. Hatchery strays undoubtably account for many of the
sightinga. Nonetheless, the 0.2 milea of Kendall Creek below the
hatchery weir is currently the most significant tributary reach for
naturally spawning apring chinook.

Of the six historically significant North Fork tributaries used by
apring chinook, Kendall Creek appears to be the only remaining tributary
with habitat conditions conducive to apring chinook spawning and
intergravel survival. The section on habitat diasturbance (below)
discusses stream conditions further.

Effect of Habitat Disturbance on Spring Chinocok Survival

Although no aystematic attempt was made to assess effecta of
habitat disturbance on chinook populations, many observations have been
made concerning disturbance of spring chinook spawning areas and
destruction of spring chinook redds.

The moat serious problem observed in the North Fork drainage wasa



disturbance of eggs in the gravel due to channel instability.
Inatability causes channel shifting during high flows and deposition of
aedinent and debria on redda. One example occurred at Racehorae Slough,
an important aside channel for spawning apring chinook in 1985. By
apring of 1986 the channel’s upper end had filled in, cutting off flow
to the lower end. This apparently happened during a satorm near the end
of February, 1986 (prior to peak emergence for North Fork apring
chincok) and likely caused extensive mortality. Additional mortality to
1985 brood alaoc likely occurred due to channel changea in a alde channel
acroas from Kendall farmhouse (RM 47.3 to 47.6) and in a braided channel
reach in the vicinity of Aldrich Creek.

Some inatability and channel shifting is expected to occur in
braided channel areas such as those preferred by spawning apring
chinook. Braided channels are characteristic of glacial streama which
carry & naturally high aediment load. However, the wideapread and
detrimental effects of channel instability in the North Fork Nookaack
have been associated with major storm events during which tributary
watersheds “flush out"” contributing large amounts of sediment directly
into mainatem spawning reachea. During a January 1984 atorm, Canyon,
Boulder, and Racehorse Creeks put huge amcunts of sediment directly into
North Fork apring chinook apawning reaches as a result of debris
torrenta. Following the atorm extensive shifting of the mnainatem
occurred from Canycen Creek to below Racehorse Creek, the moat heavily
used spawning area. In much of this reach the main channel shifted to
the opposite side of the floodplain reaulting in extenaive loss of redda
(John Drotta, personal communication}.

Following a November 1986 flood, aeveral areas where apring chinook
had apawned were revisited to examine effectsa on 1986 brood redd
aurvival. In two concentrationas of redds at the Kendall farmhouse,
channel changes were extenaive and redd losa appeared total. At the
Boulder Creek vicinity the channel location appeared aimilar to ite
prior location. However, woody debris and ailt were deposited in the
area making redd disturbance and suffocation likely. The upper section
of the Hedrick, Cornell vicinity aside channel had filled in with
sediment and debris resulting in redd dewatering and ailtation;
downatream the tributariea provided flow and redd survival appeara to be
good. Although the November flood effects varied among apawning reaches
revisited, the flood appeared overall to have caused extenaive redd losas
to the 1986 brood.

Disturbance of habitat in major spring chinook spawning tributaries
has been extenaive since the early 1980°a. Destruction of redds and
habitat loss due tc debris torrent eventa and resulting excessive
sediment deposition have been documented in most major chinook apawning
tributaries, including Canyon, Boulder, Cornell, and Racehorae Creeks.
In the latter three streams no apring chinook were observed in 1583 or
1986.

In 1982, spring chinook redda were marked in Racehorse, Canyon, and
Deadhorase Creeks to allow later placement of fry traps. Habitat
disturance was severe and no redda could be relocated in the spring
(John Drotts, personal communication). This appeared due to debris and
sediment movement associated with a January 1983 rain-on-snow event.

Pink redds in Boulder, Cornell and Racehorse Creeks were marked
in 1983 with scour monitora. These reddas were in stream locationsa



hiastorically utilized by apring chinook. Following the January 1984
rain-on-anow event, 100% redd destruction wasa documented in each
stream. Aggradation of 3 feet in Racehorae Creek and 6 feet in
Cornell Creeck was measured (Lummi Fisheries Department, unpubliahed
data). Additionally, aggradation waa eatimated at 6 feet in Canyon
Creek (Rod Olaon, personal communication), and over 10 feet in Boulder
Creek where the Highway 542 bridge was buried.

In the wintera of 1985-86 and 1986-87, atorm related channel
shifting again occurred in Racehorse, Cornell, Boulder and Canyon
Creeka. 1In Canyon Creek all 1986 brood redds in the lower 0.7 miles of
the atream were deatroyed due tc channel shifting and aediment
depoaition.

Another sspect of inastabillity and sedimentation in the Nerth Fork
drainage is the proliferation of channelization and dredging projecta.
Theae are done to protect bridges and property from bank erosion and
flood damage. Such projecta aggravate damage to fish habitat by further
reducing habitat diveraity, instream structure and cover.

Following the 1983 and 1984 atorm eventsa, dredging was done on many
tributariea. Major projecta were undertasken on Boulder, Cornell, and
Glacier Creeks to protect bridgea on the Highway S5S42. Bulldozer
work waa done in Canyon and Racehorse Creeks.

Similar projects are occurring on the North Fork Nooksack. 1In 1986
a bank protection and channel modification project was done to protect
the Glen at Maple Fallas development from bank erosion. Thia project
involved dredging, straightening and armoring of almoat 1/2 mile of the
North Fork Nooksaeck in a apring chinock apawning reach. Following
channel modificaticns, habitat in the project area appeared unsuitable
for aspawning and no spawners were obaerved. The project likely affected
downstream channel geomocrpheology, contributing to extenaive channel
changes observed immediately downstream at the Kendall farmhouse.

Current Habitat Conditicons in Spring Chinook Spawning Tributaries

Canyon Creek habitat ia severely impacted by the large amount of
coarse sediment deposited in the anadromous reach during the January
1984 atorm. These conditions were aggravated by the November 1986
atorm. In the lower mile the hsbitat is composed primarily of uniform
riffle/rapida dominated by highly compacted coarse cobble particles
greater than 9 inches in diameter. Conseguently there are almoat no
optimal spawning sitea. This year there was a tendency towards multiple
redda per female due to the difficulty in excavating redds in the coarse.
subatrate and the lack of auitable gravel. There are few holding poclsa
in the lower mile; additicnally there is little woody debris to provide
instream cover. The channel remains unstable in this reach and ahifting
occurs during high flows. A positive aspect of the 1984 storm was the
washing out of & boulder/leg jam which had been impeding migration of
spring chinook beyond rivermile 1.2. In 1985 spring chinook were seen
spawning as far upstream as rivermile 1.4.

Cornell Creek is affected by extenaive debris deposition with
channel changes occurring at almost every high flow. Habitat is
dominated by riffles and rapids with coarse compacted substrates. The
channel haas dried up between RM 0.2-0.4 the laat two years due to the
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flow traveling subsurface through sediment deposita. There ia still
some good habitat near the creek’s mouth, however flows have been too
low for chinook acceas.

Boulder Creek has been repeatedly devestated by sediment deposits
from debris flows eventas. Habitat is almost entirely rifflea and rapidas
dominated by compacted coarae sediments greater than 9 inches in
diameter. Additional aggradation and channel changea occur at every
high flow. There is little prospect for channel atabilization and
recovery in the near future.

Debris torrents in 1983 and 1984 affected Racehorse Creek by
depoaiting massea of sediment and debria jin the anadromous zone. The
1984 storm depoeited a 1/2 acre debria jam at RM 0.4 blocking salmon
passage until a channel was cleared around it a year and a half later.
The astorm additionally caused the channel to shift near the mouth
cutting off 0.2 miles of channel. Currently, channel shifting occura
during high flowa due to sediment deposits. Most of the sediment is
gravel sized or ameller and domination of riffle habitats by coarse
particlea ias not a problem below RM 0.8 although it is a problen
upatream. Serioua contamination of apawning gravela with fine sedimenta
{less than .85 mm) occura below the bridge where levela of 19.7% were
recorded in 1983 (Schuett-Hamea, 1984). Additionsal channel shifting and
sediment and debris depoaition occurred during the November 1986 atorm.
The channel belcw the RM 0.8 bridge haa aggraded to where the channel
elevation ia above that of the surrounding landa and dredging is being
considered to protect adjacent residenta.

Maple Creek apawning habitat 1s currently sedimented, typified by
sluggish flows and appeara unsuitable for chinock spawning. However,
the lcower reach of this stream is not impacted by aggradation fronm
debris torrents; as such it may provide the best tributary opportunity
for immediate rehabilitation and reeatablishment of a tributary spawning
reach. Fencing and establishing a forested riparian zone to control
cattle related sedimentation would be useful from approximately RM .1 to
RM .7. 1In the lower .1 RM, better defining the channel with large logs
to encourage higher velocities and flushing of sediments should be able
to provide appropriate spawning conditions. There may be opportunities
at this asite to additionally gain more flow by diverting nearby ground
water fed =eeps into the creek.

Future Habitat Considerations for Spring Chinocok Stock Recovery

Large amounts of sediment are being produced and tranaported to
spawning reaches of tributaries and the mainstem. Given these
conditions, it is unlikely spawning and incubating succeas will improve
aoon unlesa a weather change reducea major storm frequencies and allows
flushing and channel astabilization. Feak Northwest, Inc. (1986
studied sediment production in Boulder, Canyon, Cornell and Racehorse
watersheda. They found greatly increased volumes of sediment were beling
produced due to an acceleration of masa wasting by logging activity.
Projects which reduce sediment production from tributary waterasheds will
promote long term channel recovery, firet in tributaries and then in the
mainstem North Fork Nooksack. Examples of such projects include the
erosion control and road abandonment project undertaken in 1986 by the
Department of Natural Reaocurcea in Racehorae Creek and a aimilar project
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being planned for Canyon Creek by the U.S5. Foreat Service. The length
of time needed for channel recovery to occur is not well understood,
however.

Fisherieas agenciesa developed a fish habitat improvement and
channel stabilization plan for Racehorse Creek and are developing one
for Casnyon Creek. The firast atage of the Racehorae plan was implemented
in 1986. Flow was restored to a 0.2 mile long section of channel
previoualy cut off due to sediment buildup. However, the project was
damaged by high flowa from the November 1986 atorm, pointing out the
need for erosion control and stabilization of the upper watershed before
downstream projecta can be succeassful in highly disturbed tributariea.

Until the amounta of sediment from tributary watersheds in the
North Fork drainage are reduced to a level that allows channel
stabilization and habitat recovery to occur, proapects for natural

epring chinock population recovery are poor. Adult returnsa from
broodyears where eggs were in the gravel during perioda of aevere redd
disturbance occurred are predicted te be low. This would include brood

years 1982, 1983, 1985 and 1986. If the preasent pattern of extenaive
sediment deposasition and redd loas on an almost yearly baais continues,
the natural production of spring chinoock in Canyon Creek and the

mainatem North Fork Nooksack will remain depreased or further decline,
threatening the viability of the native North Fork apring chinook run.

SUMMARY AND RECOMMENDATIONS

1. 1986 Fish and Wildlife Service spring chinook surveys accounted for
82 fish (up. to 118 using redd count data) in the North Fork Noocksack
drainage. A total of 44 carcasses were recovered; 69% of theae were
four-year-olds with less than a year of fresh water reaidence.

2. Carcass recoveries indicated two visuslly distinct subgroups of
chinock were present during the survey period. Separating the two types
for record keeping purposes as well as collecting electrophoresis data
to determine the genetic relationship would be useful in the future.

3. Using the 1985 and 1986 foot surveys in conjunction with the 1985
reverse Peterson apring chinoock population estimate, it was poaalible
to develop a relative run size of 300 aspawners for 1986. Thias syaten
of comparison uses the entire aurvey area aa an index. It appears
promiaing as a method to determine population eatimates for North Fork
Nookaack apring chinook in the future.

4. Hiatorical North Fork asurveys document similar run-timing and
spawning locations to those found today. However, the current highly
productive Kendall to Maple Creek reach doesn’t show up in early
records. Additionally, the run in the uppermoat accessible 8.5 miles of
the North Fork, which includes the hiatorically used Boyd vicinity
appearsa presently to be unutilized.

5. A priority for outplanting Kendall Hatchery reared spring chinook

would be the North Fork Nooksack in the Boyd - Deadhorse Cr. vicinity in
order to reeatablish the run in a relatively stable area of the North
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Fork with hiastorical usasage.

6. Habitat disturbance appeara to be having a esignificant effect on the
wild apring chinook population in the North Fork Nooksack drainage and
is one of the main factors inhibiting stock recovery. Serious redd loas
is eatimated to have occured in 1982, 1983, 1985 and 1986 brood yeara.
Thia ie predicted to reduce adult returns in subsequent cyclea.

7. Of the asix historically asignificant North Fork tributariea used by
apring chincok (Boulder, Racehorse, Canycn, Cornell, Maple and Kendall
Creeksa), Kendall Creek appears to be the only remaining tributary with
habitat conditione conducive to apring chinook spawning and intergravel
survival. Channel shifting and sediment deposition is also affecting
most spring chinocok spawning areas in the North Fork Nooksack.

8. Habitat recovery and channel atabilization in the North Fork
Nooksack and most tributaries are dependent on reducing sediment
production and tranaport ratea. Implementation of erosion control
measures where needed will increase natural recovery rates.

9. Maple Creek may provide the besat opportunity for immediate
rehabilitation and reestablishment of a tributary spawning reach.
Fencing, revegetating the riparian zone, and better defining the channel
with large lega (to encourage higher velocities and fluahing of
sediments) should improve spawning conditiona in this tributary.
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APPENDIX 1
1985 1,5, FISH AND WILDLIFE SERVICE NORTH FORK NOGKSACK SPRING CHINDOK SURVEY RESULTS

SURVEY RIVERXILE DATE PERCENT NO. LIVE LIVE LIVE NO. DEAD DEAD DEAD TOTAL NO.  COMMENTS
LOCATIDN SEEN LIVE TAG NOTAG 7TRS DEAD TAG NUTRS ?TRG COUNT REDDS {Nos. are WDF code)
Tributaries
Ball Cr, 0.6-0.1  10-fug85 60 0 0 0 Dry above RM 0.1
Bell Cr, 0.0-0.1  30-Aug-86 9 0 0 0 Dry above RM 0.1
Boulder Er. 0.2-0.6  03-fug-86 10 0 ] 0 20
Boulder Cr. 0.0-0.2  03-Aug-B6 25 0 0 0 Braided below bridge
Boulder Cr. 0.0-0.2  22-flug-86 50 )] ] 0 60
Boulder Cr. 0.1-0.2  30-Aug-86 95 0 ] 0 20
Boulder Cr. 0.1-0.2  0&-Sep-86 95 0 0 0 20
Boulder Cr. 0.1-0.2  13-5ep-Bb N 0 0 0 20,57
Boyd Cr, 0,0-0.2  10-Aug-85 90 0 0 0 20
Boyd Cr 0.0-0.2  15-Aug-86 95 0 0 0 20
Boyd Cr. 0.0-0.1  23-fug-86 9 0 ] 0 20,57
Boyd Cr. 0.0-0.1  04-Sep-86 9 0 0 0 20
Boyd Cr. 0.0-0.1  12-Sep-86 9 0 0 0 20
Canyon Cr. 0.0-0.7  11-Rug-86 30 0 0 0 20,31
Canyon Cr. 0.7-1.6  11-Aug-B6 35 0 0 0 20,31
Canyon Cr. 0.0-0.7  18-fug-B6 60 1 0 o 1 0 { 3 20,Chin. at MM 0.4
Canyon Cr, 0.7-1.4  18-fug-86 75 i 0 o 1 0 1 2 20,chin at RY 1.0
Canyen Cr. 0,0-0.7 25fug-B6 30 0 1 0 1 0 1 & 20,30,Chin at RM 0.4
Canyon Cr, 0.7-1.4  23-Aug-85 80 0 0 0 3 20
Canyon Cr. 0.0-0.7  31-fug-86 15 0 2 0 1 3 2 7 24,
Canyon Cr. 0.7-1.5  31-fug-86 40 ] 1 0 1 0 1 3 20,31,Chin at RM 0.8
Canyon Cr. 0,0-0.7  08-Sep-86 75 0 0 0 20
Eanyon Cr. 0.7-1.6  08-5ep-86 5 ¢ 0 0 20
Canyon Cr. 0.0-0.2  15-5ep-85 50 0 0 0 20
Coal Cr. 0.0-0,2  08-Rug-86 B 0 0 0 S4, lower 0.1 mi dry
Coal Cr. 0.0-0.1  24-Aug-86 9 0 0 0 54
Correll Cr. 0.0-0.6  03-Rug-86 80 0 9 0 20
Correll Cr. 0.0-0.6  22-Aug-86 95 0 0 0 20,dry R 0.2-0.4
Cornell Cr, 0.0-0.6  30-fug-86 9 0 0 0 20,dry RN 0.2-0.4
Cornell Cr. 0.0-0.1  13-5epf6 N 0 0 0 20,97
Deadhorse Cr. 0.0-0.1  10-fug-86 50 0 0 0 20
Deadhorse Cr. 0.0-0.1  i{5-Aug-86 93 0 0 0 20
Deadhorse Cr. 0.0-0.1  23-Rug-86 35 0 0 0 20
Deadhorse Er, 0.0~0.1  04-Sep-85 N9 0 0 0 20
Deadhorse Cr. 0.0-0.1  12-Sep-85 N9 0 0 0 20
Ballup Cr. 0.0-0.3  09-Rug-B6 k] 0 0 0 20
Gallup Cr. 0,0-0.3 22-fug-86 93 0 0 0 20
Ballup Cr. 0.0-0.3  04-Sep-86 95 0 0 0 20
6lacier Cr, 0,0-0.2  09-Aug-B6 ] 0 0 0 09,38
Glacier Lr. 0.0-0.2 22 ug-86 5 0 ¢ 0 09, 38
Hedrick Cr. 0.0-0.2  09-fug-86 95 0 0 0 20
Hedrick Cr, 0.0-0.2  22-fug-Bk 95 0 0 0 20
Hedrick Cr. 0,0-0.2  30-Aug-86 %9 0 0 0 20,57
Hedrick Cr., 0.0-0.2  06-5ep-86 9 ] 0 0 20
Hedrick Cr. 0.0-0.1  13-Sep-86 93 0 0 0 20,97
Kendzll Cr, 0.0-0.2  08-flug-86 20 0 0 0 turbid below RM 0.15
Kendall Cr, 0.0-0.2  17-Aug-B5 70 0 0 0 20
65 0 0 0 2 &0

Kendall Cr. 0.0-0.2  24-Rug-86
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Kendzll Cr. 0.0-0.2  30-flug-86 40 2 0 e 3 &0

Kendail Cr. 0.0-0.2  07-5ep-85 ¥ n 2 13 13 20

Kendall Cr. 0.0-0.2  15-5ep-86 99 3 5 9 16 23

Kenny Cr. 0.0-0.1  10-Aug-86 % 0 0 0 20

Maple Cr. 0.0-0.4  03-Aug-686 80 0 0 0 20

Maple Cr, 0.0-0.4  17-flug-86 70 0 0 0 20

Kaple Cr, 0.0-0.4 22-fug-86 % 0 0 0 20

Kaple Cr. 0.0-0.4  30-fug-B6 9% 0 0 0 20,33

Racehorse Er. 0.0-0.6  08-fug-86 80 0 9 0 20,80

Racehorse Cr. 0.6-0.8  08-flug-B6 8o 0 0 ] 20

Racehorse Cr. 0.0-1.4  14-AugB6 85 0 0 0 20

Racehorse Cr. 0.0-1.4  24-Aug-B6 B 0 0 0 20

Racehorse Cr. 0.0-1.4  O7-5ep-85 9% 0 0 0 20

Thompson Cr., 0.0-0.8  11-Aug-B6 9% 0 0 0 20

Thowpson Cr. 0,0-0.3  04-5ep-85 99 0 0 0 &0

North Fork Nooksack Mainstem Reaches

¥elcome Bridge 40,3-40.08 30-fug-86 5 0 0 0 05,09,38

Bell 40.8-41.1 10-Rug-85 3 0 0 0 04, 08,38

Bell 40,8-41,1 30-flug-85 5 0 ] 0 04, 08,38

Rest frea 41,3420 10-Rug-B6 3 0 0 0 04, 08,38

Rest Area 41.3-42.0 30-Aug-85 5 0 0 ] 04, 08,38

Kenny 42.1-42.5 10-Rug-85 5 0 0 0 04,08,28

Coal 44.6-45.4 0B-flug-85 5 0 ] ¢ 04,08, 38

Coal 54.6-45.4 24-Aug-856 5 0 ] 0 04,08, 38

Coal 44.6-45.4 30-Aug-86 3 0 1 1 04,08, fish at AM&5. 4
Coal 44,6-43,4 07-5ep-85 5 0 0 0 04, 08,23

Coal 44,6-40,%4 15-5ep-86 30 2 § 5 04, 08,21

Racehorse Slough  43.0-45.1 08-Aug-86 90 0 0 0 20, upper part filled
Racehorse Slough  45.0-45.1 14-ug-86 20 0 0 0 20, upper part filled
Racehaorse Slough  #3.0-45.1 24-lug-86 99 0 0 0 20, upper part filled
Racehorse Slough  40.0-43.1 07-Sep86 99 0 0 0 20, upper part filled
Johnies Slough 00.0-00.1 08-Rug-86 a0 0 0 0 20

Johnies Slough 00.0-00.1 14~Aup-85 80 0 0 0 20

Johnies Slough 00.0-00.1 24-Pug-BR by 0 0 0 20

Johnies Slough 00,0-00.1 07-Bep-B5 % 0 0 0 20

Johnies Slough 00.2-00.5 07-5ep-86 b ] 0 0 0 20

Racehorse 45,0-43,7 08-Aug-86 5 0 0 0 03,28,38

Racehorse 45.6-43.7 07-Sep-85 3 0 0 0 039,25

Kerdall 45,6-46.2 0B8-Aug-B6 3 0 0 0 04,06, 38

Kendall 45.6-45,9 17-Alug-Bb 10 0 0 0 04,08, 38

Kendall §3.6-46,2 24-Pug-B6 3 0 0 0 04, 08, 38

Kendall 45.6-46.2 30-Rug-B5 3 2 0 2 04, 08, ch-46. 0, 4b.2

Kendall 453.5-46.2 07-5=p-86 5 0 0 0 04, 08,25

Kendall 45.6-46.2 15-Sep-86 30 0 2 2 21

Upper Racehorse  46.5-47.1 14-Pug-86 3 0 0 ¢ 03,09,38

Upper Racehorse  46.2-47.0 07-Sep-86 5 1 0 0 t 0 1 05,09,25

Kendall Farmhouse 46,8-47.3 18-Aug-86 2 3 0 0 3 0 3 04, 08,60

Kendall Farshouse 46,8-47.6 25-Aug-85 3 e 90 0 b 0 6 04, 08,

Kendall Farshouse 46.8-47.6 31-Aug-86 3 1 0 0 1 0 | 04,08, fish at AM&6.9
Kendall Farghouse 46.8-47.6 08-Sep-85 13 15 o0 1 14 3 20 04, 08,23

Kendall Farghouse 46.8-47.8 14-Sep-86 30 4 0 VI | 9 13 21

Blen §7.6-48.3 25-fug-86 3 & 0 2 4 ) 8 04,08

6len §7.6-48.3 31-flug-85 5 0 ] 0 04,08, 38

6len 47.6-48.3 08-Sep-86 15 ] 0 0 04,08,25
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Maple 49.7-43.9 03-fug-86 3 0 0 0 04, 08, 38
Maple 45.7-49.8 17-fug-86 S 0 0 0 04, 08,38
Mapie 43.7-49.8 22-fug-86 3 0 0 0 04, 08,38
Maple §9,7-50.0 30-fug-86 9 0 ] 0 04, 08, 38
Aldrich 51,2-52.0 17-flug-86 5 0 0 0 05,09,38
Aldrich 91.2-32.0 23-Aug-86 15 0 0 0 05, 09, 38
fAldrich 31.2-52,0 06-Sep-85 10 & 0 0 & 1 0 ] 1 b ] 05,09, 38
Aldrich al.2-52.0 $3-Sep-85 10 2 0 2 0 § 0 1 3 6 & 050921
Boulder 91, 9-52.2 - 09-flug-86 5 0 0 0 04,08, 38
Boulder 51.8-52.3 22-fug-86 9 4 0 1 3 0 4 04, 08, 38
Boulder 51.6-52.3 30-fug-86 2 13 0 ¢ 1 0 13 6 04,08,38
Boulder 91.8-52.3 0B-Sep-85 3 0 0 0 04,08, 25
Boulder 51,8-32,3 13-Sep-86 10 8 0 0 8 0 8 12 04,0821
Canyon 54.8-55.2 11-hug-86 b 0 0 0 04, 08, 38
Canyon H4.8-55.2 18-ug-86 3 2 0 0 2 0 2 04,08,60
Canyon 94.5-55.2 25-Aug-86 3 0 0 0 04,08, 38
Canyon J4.8-55.2 31-fug-85 5 0 0 0 04,08, 38
Canyon 54.8-55.2 08-Sep-86 5 0 i 0 1 0 t 04, 08,23
Canyon 34.8-55.2 15-5ep-86 40 0 0 0 20
Hedrick N.9-36.2 22-ug-86 10 4 0 1 3 0 4 1 (5,38,80
Hedrick 55.9-5%.2 30-flug-86 I5 0 1 0 1 0 t 03,09, fish at RM36.0
Hedrick 95, 3-56.2 06-Sep-86 40 g2 0 0 2 i 0 i 0 3 035,09,28
Hedrick 33.9-56.3 13-Sep-86 &0 1 o 0 1 4 0 3 1 5 4 05,0521
Ballup H.4-57.5 (9-Pug-86 3 0 0 0 09,38
6allup 2%.3-31.6 22-Rug-86 3 0 0 0 05,09,38
Ballup 514015 Q4-Sep-86 5 0 0 0 09,25

- Boyd 62.0-62.5 10-Rug-86 23 0 0 0 05,09

' Boyd 62,0-62.3 15-Aug-86 5 0 0 0 05, 09, 38
Boyd 62.0~62.5 23-flug-86 10 0 0 0 03,03, 38
Boyd 62.0-62.5 04-Sep-85 5 0 0 0 09,25
Boyd 62.0-62.3 12-Sep-85 15 0 0 0 05,09,24
Nocksack Camp 62.3-62.5 15-Aug-86 ] 0 0 0 04,08, 38
Nooksack Camp 62.3-62.7 12-Sep-85 30 0 0 0 04, 08,24
Bridge Camp 62.9-spot  10-Rug-86 6] 0 0 0 09,38
Bridge Camp 62.7-63.0 15-fug-86 3 0 0 0 05,09, 38
Bridge Camp 62,7-63.0 23-fug-86 10 0 0 0 05,09, 38
Bridge Camp 62.7-63.0 04-Sep-85 10 0 0 0 05, 09,23
Bridge Caxmp 62,4-63.0 12-5ep-86 30 9 0 0 03, 09,24
Deadhorse 63.4-spot  10-Hug-85 3 0 0 0 09,38
Deadhorse 63.3-63,9 15-fug-86 3 0 0 0 05,09, 38
Deadhorse 63.3-63.5 23-flug-85 20 0 0 0 03,09,38
Deadhorse 63.3-63.5 0(4-Sep-86 10 0 0 0 03, 09,25
Deadhorse 63.3-63.5 12-Sep86 15 0 1 0 t ] 1 05,909,680
Powerhouse 64.1-64.5 15-Aug-86 ] 0 0 0 08
Powerhouse E4.1-64.5 12-Sep-85 30 0 0 0 04, 24
Middle Fork Nooksack Mainstem Reach

Mouth 00, 0~00.2 30-fug-86 3 0 0 0 04, 08, 38



SURVEY AREA TOTALS,

APPENDIX II.

Canyon Cr.

Kendall Cr. ==

Coal Creek Slough ==
Racehorase Slough ==
Johnies Slough

RB Kendall Hatch. ==
LB Kendall Hatchery
RB Kendall Farmhouse
LB Kendall Farmhouae

RB Upper Kendall
Farmhouse

LB Aldrich
RB Boulder

RB Canyon

# Pleaae note thia ias not a8 population eatimate;
are likely substantially higher.

Type

of Count

{Number)

Dead

Live

Dead

Dead

Dead

Live

Live

Dead

Live

Dead

Dead

(9); Redd (13)

(4); Redd (7)

(9

& Dead (16); Redd (9)
(1): Redd (1)

(3)

(B8)

& Dead (3)

& Dead (23)

(3); Redd (2)

& Dead (13); Redd (10)
(2)
1)

Total Fish

USFWS 1985 NORTH FORK NOOKSACK SPRING CHINOOK
(USING HIGHEST LIVE, DEAD OR REDD COUNTS). =

# of Fiah
Represented

L e . v e A mm Em E S e e ey S M M M S S e M A e e ER e e e AN SN RGN SR BN S M W e e ER MR W e A D S S e e e e T S - SR Em e e omoem

4 (to 14)

9
i6 (to 18

1 (te 20

23

3 (to 4)

13 (to 200

95 (te 133>

actual populationa

Areas without sightings not included.

=% Includes results of two Lummi Fisheries Department surveys in

the Kendall vicinity.
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APPENDIX III
ANNUAL PEAK SPRING CHINOOK COUNTS FOR N.F. NOOKSACK TRIBUTARIES.

COUNTS

COMMENTS

Bell Cr. (0390)

Kenney Cr, (0392)

Racehorae Cr. (0354)

Coal Cr. (G402)

Kendall Cr. (0406)

Maple Cr. (0413

Boulder Cr. (0424)

7 £iah
10 fish
34 fish
44 fish
2 £ish
87 £fiah
16 fiah
16 fish
13 fisah
O fish
0O figh
3 fish
13 fish
30 fiah
fish
fiah
fish
fiah
fish
fish
fish

(e 0

(v NolelNei

18

Stream dry
Stream too low

RM 0.0 - 0.1 aurveyed

11 fish per mile

24 fish per mile
43 fish per mile
12 fiah per mile; stream too low

Stream dry in gravel deposita
Stream too low

Dry et mouth
Dry at mouth

120 fish per mile (RM 0.0 - 0.1)
130 fiah per mile (RM 0.0 - 0.1)

35 fish per mile

SO fiah per mile (RM 0.0 - 0.2)
170 fish per mile

440 fish per mile ¢ RM 0.3 - 0.4)

Habitat ailted, flow sluggish
Habitat silted, flow aluggisah



Canyon Cr. (0437)

Hedrick Cr. (0463)

Cornell Cr. (0464)

Gallep Cr. (0468)

Glacier Cr. (0469}

Thompaon Cr. (0472)

Coal Cr. (0487)

1355
1975
1976
1977
1978
1979
1980
1981
1982
1283
1984
1885
1986
1943
1945
1961
1979
1980
1981
1982
1983
1584
1985
1986
1982
1983
1984
1985
1986
1945
1947
1561
1975
1976
1977
1978
1982
1983
1984
1985
1986
1978
1982
1983
1984
1985
1386
1985
1986
1975
1976
1978
1982
1983
1386
1982

NEFOOOONRFROFEWBNO K

CO0O0O00O00OO0CO0COQOOO0OOON

70 £iah per nmile

Stream too low
Stream too low
Stream too low

173 fiah per nile

Lack of suitaeble gravel

Stream too low
Stream too low

33 fiash per mile
20 fi1ash per mile

17 fish per mile

Stream toc low; gravel deposition
Stream too low; gravel deposition

Stream dry



Boyd Cr. (0490)

Lookout Cr. (0491)
Foagil Cr. (0492)
Cascade Cr. (0493)

Deadhorase Cr.

(0495)

1976
1aa2
1583
1984
1985
1986
1982
1982
1983
1976
1980
1981
1982
1983
1984
19385
1386

COOOUWOOOOOOODOOOD

fish
fiah
fiah
fish
£iah
fiah
fish
fish
fiah

fiah

fiah
fiah
fiah
fiah
fish
fiah
fish

20

Stream
Stream
Stream
Stream
Strean

dry at mouth
too low

dry

dry

dry







